Methods
SEM images of nanocellulose of SC and PR and their derivatives (S 4) S10 6
SEM-EDS and TEM-EDX spectra (S 5) S11 7
Characterization of bare iron oxide NPs (S 6) S11 8
SEM images for porosity measurement (S 7) S12 9
Zeta potential measurements (S 8) S12 10
Photographs of SC-NCs and PR-NCs in powder and suspension form (S 9) S13 11
FTIR spectra (S 10) S14 12
Comparison of HSA fibril and HSA+G-Fibril (S 11) S15 13
TEM and fluorescence microscopy of nanocomposite treated fibrils (S 12) S16 14
CD studies of nanocomposite treated fibrils (S 13) S17 15
ThT fluorescence assay for inhibition at different time intervals (S 14) S18-S19 16
ThT fluorescence assay for dissociation at different time intervals (S 15) S20-S21 17
Congo Red assay for inhibition at different time intervals (S 16) S22 18
Congo Red assay for dissociation at different time intervals (S17) S23 19 ANS assay for inhibition at different time intervals (S 18) S24-S25 20 ANS assay for dissociation at different time intervals (S 19) S26-S27 21
Protein intrinsic assay for inhibition at different time intervals (S 20)
S28-S29 22
Protein intrinsic assay for dissociation at different time intervals (S 21) S30-S31 23 CD studies for inhibition at different time intervals (S 22) S32-S33 24 CD studies for dissociation at different time intervals (S 23) S34-S35 25
Nanocomposite effect on different mass of protein aggregates identified using MALDI ToF/ToF mass spectrometry. (S 24) S36-S38
DPPH assay (S 25) S39 27
ThT fluorescence microscopy studies with nanocomposite treated cells (S26) S39 28
Confocal microscopy images for Ca +2 dysregulation studies. (S27) S40 29
Analytical data and SEM images of hemocompatibility assay (S 28-29) S41-S42 S 3 microscopy (TEM; Tecnai, Twin 200 KV, FEI, Netherlands) was used to analyze the morphology and particle size of all the samples. TEM-EDX was also performed to know the elemental composition of nanocomposites. The particle size distribution histograms were prepared by using ImageJ software via calculating the size of a large number of NPs by analyzing TEM images. Water uptake (%) capacity of both the SC-CNCs and PR-CNCs was measured as a function of immersing time according to the method detailed in our previous publication. SEM was also used to depict the porous nature of CNCs and nanocomposite films.
The aqueous suspensions of CNCs and NCs were characterized by zeta potential (Zetasizer Nano ZS, Malvern Instruments Ltd.) for surface charge estimations. The presence of particular functional groups was detected by Fourier transform infrared spectroscopy (FTIR, Shimadzu) carried out in the range between 4000-400 cm -1 . The amount of Fe present in nanocomposites was determined by flame atomic absorption spectrometry (AAS; Shimadzu AA-6300).
Thioflavin T (ThT) fluorescence assay to monitor inhibition and/or dissociation of protein aggregation.
To monitor ThT fluorescence of nanocomposites treated or untreated HSA aggregates, aliquots were drawn from each set and mixed with ThT stock solution (2 mM in Tris-HCl, pH-7.0). In the final set, the concentrations of protein and dye were kept at 4 μM and 20 μM, respectively by diluting with Tris-HCl. After ThT addition, samples were incubated for 1 h at 37 °C and then scanned using Varian Carry Eclipse Fluorescence Spectrophotometer. The fluorescence intensity was measured at excitation wavelength of 420 nm, keeping both the slit widths at 10 nm and the emission spectra were recorded between 440-600 nm (λmax ~ 480 nm).
The inhibition and dissociation experiments were further studied at five different time intervals viz., 0, 6, 12, 18 and 24 h using SC-NC-500 and PR-NC-500 along with other controls.
Congo Red binding assay.
To study the potential of the developed nanocomposites to act as effective inhibiting or dissociating agents against HSA fibril formation, Congo Red binding assay was performed. The incubated set of each sample, with and without the nanocomposites was diluted using Tris-HCl (pH-7.0) and then mixed with Congo Red (2 mM stock prepared in Tris-HCl). The concentration of protein and dye in the final working solution was kept at 4 μM and 10 μM, respectively. The optical density of the samples was measured in the wavelength range of 200-800 nm using Nanodrop (UV-vis spectrophotometer; ND-2000) . The Congo Red binding assay of inhibition and dissociation experiments were further studied at five different S 4 time intervals viz., 0, 6, 12, 18 and 24 h using SC-NC-500 and PR-NC-500 along with other controls.
Transmission electron microscopy (TEM).
For TEM analysis of protein fibrils, the protein in each set of incubated sample was diluted to a concentration of 4 μM and ~ 5 μl sample was placed on 300 mesh copper grid and allowed to dry for 5 min. Then, the grid was negatively stained with 2% aqueous uranyl acetate solution. After that, extra amount of stain was blotted and the grid was washed properly with DDW. The grids were examined under TEM at an accelerating voltage of 200 kV to acquire images at desired magnification.
Fluorescence microscopy imaging of aggregated proteins. For imaging, 10 μl of incubated HSA solutions were mixed with 5 μl of ThT. The sample was placed on the glass slide and covered with coverslip. The images were captured using Axio-Zeiss Imager M1 microscope equipped with a fluorescence attachment using a GFP filter. experiments were further studied at five different time intervals viz., 0, 6, 12, 18 and 24 h using SC-NC-500 and PR-NC-500 along with others controls. where Cp is the molar concentration of proteins, n is the number of amino acid residues (585) present in HSA and l is the path length of cell (cm). The CD studies of inhibition and dissociation experiments were further studied at five different time intervals viz., 0, 6, 12, 18 and 24 h using SC-NC-500 and PR-NC-500 along with respective controls. A total of 25 µl of sample and 10 µl of protein marker were loaded individually into the wells for electrophoretic separation using 6% polyacrylamide. The gel was run at a constant voltage of 70 V for 5 h. After a suitable electrophoresis front was achieved, the gel was carefully removed from the plates and then stained with Coomassie Brilliant Blue dye for 2 h. The gel was then destained overnight and finally the gel was imaged using a gel documentation system.
Protein intrinsic or tryptophan (Trp
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Native-PAGE of HSA present in the supernatant after magnetic separation of protein-
nanocomposite complexes. In another study, after the incubation of the nanocomposites with HSA, the samples were separated using a magnet. Then, the amount of proteins present in the supernatant was quantified by Bradford assay and loaded for Native-PAGE analysis (using 10% polyacrylamide) following same protocol as described above.
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Matrix Assisted Laser Desorption/Ionization-Time of flight (MALDI-TOF) studies. For
MALDI-TOF analysis, protein bands were isolated from the Native-PAGE using a fresh scalpel and transferred in 2 ml microcentrifuge tubes. The gel pieces were then washed with Milli-Q water (thrice, each time for 10 min). After that, these were destained using 100 mM NH4HCO3 in 50 % ACN and rehydrated in 10 mM NH4HCO3. Each gel band was then digested using 20 μl . The human blood samples were collected from a healthy volunteer and preserved in trisodium citrate containing vials. The isolation was done by following standard procedure and 500
μl RBCs were used against each test sample. The hemolysis study for bare cellulose and iron oxide nanoparticles along with NCs was studied spectrophotometrically by measuring free hemoglobin (Hb) released from red blood cells (RBCs). First, 2mg of PR-CNC and SC-CNC and 0.4 mg of iron oxide nanoparticles (IONP) along with 1mg, 2mg, 5mg and 8mg of PR-NC and SC-NC were incubated in 500 μl PBS at 37 °C for 1 h. Next, 500 μl of these test samples were added to 500 μl of RBCs solution under aseptic condition. The RBCs treated samples were incubated in an incubator for 3 h under shaking condition (60 rpm) at 37 °C. After incubation, S 8
intact RBCs were pelleted down by centrifugation (4000 rpm, 10 min) and 100 μl of the supernatant was used for recording the absorbance at 540 nm using plate reader. RBCs treated with phosphate buffer saline (0% lysis) and 1% Triton-X (100% lysis) were used as negative and positive control, respectively. Hemolysis percentage was calculated by equation (3); The biconcave shape and morphology of erythrocytes after treatment with test samples were observed under SEM. For this, centrifuged RBCs were re-dispersed into 1 mL of PBS containing 500 μl 1% glutaraldehyde solution in PBS (pH-7.4). The fixed RBC samples were then centrifuged, and the pellets were re-dispersed in 1 mL of water. Finally, these were drop-casted on a double-sided carbon tape and coated with gold and imaged using SEM. Table S1 : Monitoring inhibition effect of nanocomposites on protein aggregation by CD studies (change in % α--helix and β--sheet content of protein at different concentrations). Relative Fluorescence Intensity 
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